Fluorine-NMR experiments for high-throughput screening: theoretical aspects, practical considerations, and range of applicability.
Competition ligand-based NMR screening experiments have recently been introduced to overcome most of the problems associated with traditional ligand-based NMR screening. Molecules with marginal solubility and high affinity for a given target can be easily identified in a high-throughput manner by screening chemical mixtures against the target in the presence of a weak- to medium-affinity ligand of known binding constant. While the original competition-based approaches utilized (1)H detection, significant advantages are obtained using (19)F detection. The absence of spectral overlap permits the screening of large chemical mixtures and allows for automated analysis of the spectra, even in the presence of protonated buffers, solvents, and detergents. The large chemical shift anisotropy of fluorine and the significant exchange contribution allow for the selection of a weak-affinity spy molecule, thus resulting in a lower binding affinity threshold for the identified NMR hits. The method, labeled FAXS (fluorine chemical shift anisotropy and exchange for screening) is rapid and requires only a limited amount of protein and, therefore, compares favorably with the other established non-NMR techniques used in high-throughput screening. Herein the theoretical aspects of this powerful (19)F-based approach are presented and discussed in detail. The experimental conditions together with the detection limits and binding constant measurements are investigated using human serum albumin as the target.